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Effects of an educational intervention for
general practitioners in adolescent health
care principles: a randomized
controlled study

ABSTRACT v Objective To evaluate the effectiveness of an educational intervention in adolescent health
designed for general practitioners, in accordance with evidence-based practice in continuing medical education.
v Design Randomized, controlled trial with baseline testing and 7- and 13-month follow-ups. v Setting The
intervention was delivered in local community settings to general practitioners in metropolitan Melbourne,
Australia. v Participants A total of 108 self-selected general practitioners. v Intervention A multifaceted ed-
ucational program (2.5 hours per week for 6 weeks) in the principles of adolescent health care, followed 6
weeks later by a 2-hour session of case discussion and debriefing. v Outcome measures Objective ratings of
videotaped consultations with standardized adolescent patients and self-completion questionnaires were used
to measure general practitioners’ knowledge, skill, and self-perceived competency; satisfaction with the pro-
gram; and self-reported change in practice. v Results 103 of 108 physicians (95%) completed all phases of the
intervention and evaluation protocol. The intervention group showed significantly greater improvements than
the control group in all outcomes at the 7-month follow-up (all subjects P<0.03), except for the standardized
patients’ rating of rapport and satisfaction (P=0.12). 104 participants (96%) found the program appropriate
and relevant. At the 13-month follow-up, most improvements were sustained, the standardized patients’ rating
of confidentiality fell slightly, and the objective assessment of competence further improved. 106 physicians
(98%) reported a change in practice attributable to the intervention. v Conclusions General practitioners were
willing to complete continuing medical education in adolescent health and its evaluation. The design of the
intervention, using evidence-based educational strategies, proved effective and expeditious in achieving sus-
tainable and large improvements in knowledge, skill, and self-perceived competency.

The patterns of health need in youth have changed mark-
edly in the past three decades. Studies in the United King-
dom, North America, and Australia have shown that
young people experience barriers to accessing health ser-

vices.1-5 With the rise in rates of a range of youth health
problems such as depression, eating disorders, drug and
alcohol use, unplanned pregnancy, chronic illness, and
suicide, it is clear that the accessibility and quality of health
services to youth need to improve.3,6

General practitioners provide the most accessible
primary health care for adolescents in the Australian
health care system.7 Yet, in a survey of 1,000 general
practitioners in the state of Victoria, Veit and associates
found that 80% reported inadequate undergraduate train-
ing in consultation skills and psychosocial diseases, and
87% wanted continuing medical education in these
areas.4,8 These findings agreed with those of comparable
studies.9-11

Evidence-based strategies in helping physicians to learn
and change their practice are at the forefront of continuing
medical education design.12-14 In response to the identi-
fied gap in training, an evidence-based educational inter-
vention was designed to improve the knowledge, skill, and
self-perceived competency of general practitioners in ado-
lescent health. We report the results of a randomized con-
trolled trial evaluating the intervention, with follow-up at
7 and 13 months after the baseline assessment.

Summary points

● Firm evidence exists that the lack of confidence,
knowledge, and skills of general practitioners in
adolescent health contributes to barriers in delivering
health care to young people

● Evidence-based strategies in continuing medical
education were used in the design of a training
program to address the needs of general practitioners
and young people

● Most interested general practitioners attended and
completed the 6-week, 15-hour training program and
the evaluation protocol covering 13 months

● General practitioners completing the training made
substantial gains in knowledge, clinical skill, and
self-perceived competency compared with the
randomly allocated control group of practitioners

● These gains were sustained at 12 months and were
further improved in the objective measure of clinical
competence in conducting a psychosocial interview
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PARTICIPANTS AND METHODS
The Divisions of General Practice are Australian regional
organizations that survey needs and educate general prac-
titioners in their zone. Metropolitan Melbourne has 15
divisions. Advertisements inviting participation in the in-
tervention and evaluation were placed in 14 of the 15
divisional and state college newsletters and mailed indi-
vidually to all division members. The course was free, and
continuing medical education points were available. Re-
spondents were sent intervention details and the evalua-
tion protocol and asked to return a signed consent form.
Divisions and physicians were excluded if they had previ-
ously received a course in adolescent health care from this
institution.

RANDOMIZATION
Consenting physicians were grouped into eight geographic
clusters by practice location to minimize contamination
and to maximize the efficiency of intervention delivery.
Clusters (classes) of similar size were randomly allocated to
an intervention or control group by an independent
researcher.

SAMPLE SIZE
Sample size estimation was based on the minimum desir-
able change in knowledge score. Seventy-four participants
were required to detect an effect size difference of 0.67 in
a simple random sample, with a power of 80% and a
significance level of 95%. This figure was inflated to 148
to allow for randomization by cluster (r=0.05) and 20%
attrition.

INTERVENTION
The objectives, content, and instructional design of the
multifaceted intervention are detailed in the box. A panel
consisting of young people, general practitioners, college
education and quality assurance staff, adolescent health
experts, and a state youth and family government officer
participated in the design.15 The curriculum included evi-
dence-based primary and secondary educational strategies,
such as role playing with feedback, modeling practice with
opinion leaders, and using checklists.12,16

The intervention and evaluation protocols are shown
in the figure. The 6-week program was delivered concur-
rently by one of us (LAS), starting 1 month after baseline
testing.

Goals, content, and instructional design of the intervention in adolescent
health care principles for general practitioners

Intervention goals

Improve knowledge, skill, and attitudes in the generic concepts of adolescent health in
order to effectively gain rapport with young people, screen them for health risk, pro-
vide health promotion and appropriate management plans

Increase awareness of the barriers to access their practices may pose for adolescents
and how these may be overcome

Understand how other services can contribute to the management of young people
and how to access these in their location

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Intervention content (weekly topics)

Understanding of adolescent development, concerns and current morbidities, the na-
ture of general practice and yourself

Locating other youth health services and understanding how they work

Medicolegal and ethical issues in dealing with minors

Communication/consultation skills and health risk screening

Depression and suicide risk assessment

Eating disorders (detection and initial management)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Instructional design

Needs analysis
From previous surveys and informally at start of workshops

Primary educational strategy
Workshops (2.5 hours weekly for 6 weeks)

Debriefing from previous session
Brief didactic overviews
Group problem-based activities and discussion
Modeling of interview skills by opinion leaders on instructional video
Role-play and feedback practice sessions with adolescent actors
Activities set to practice in intervening week
Individual feedback on precourse evaluation video

Course book
Goals, objectives, course requirements and notes
Suggested further reading
Class or home activities with rationale for each

Resource book
Reading material expanding on workshop sessions

Practice reinforcing and enabling strategies
Adolescent assessment chart for patient audit
Log book for reflection on experience with the patients audited
Self-assembled list of adolescent health services in local community
Availability of tutor (LS) by phone for professional support between workshops
Refresher session for group discussion of experiences in practice (6 weeks after course)

Figure 1 Recruitment and protocol timelines

.............................................
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MEASURES
The instruments used in the evaluation are summarized in
table 1. Parallel strategies of objective and self-reported
ratings of knowledge, skill, and competency were used to
ensure that findings were consistent.17,18 Participants’ sat-
isfaction with the course and their self-reported change in
practice were evaluated at 13 months. Any other training
or education obtained in adolescent health or related areas
was noted.

Clinical skills
Seven female drama students were trained to simulate a
depressed 15-year-old girl exhibiting health risk behavior.
Case details and performances were standardized accord-
ing to published protocols19-21 and varied for each testing
period. Physicians were given 30 minutes to interview the
patient in a consulting room at this institution. An unat-
tended camera videotaped the consultation.

The standardized patients were trained in the use of a
validated rating chart21 to assess, first, their own rapport
and satisfaction and, second, a discussion about confiden-
tiality. They completed these evaluations after the inter-
view while still in role. They were blind to the intervention
status of the physicians, and no physician had the same
patient for successive interviews.

Two independent observers, blind to participants’ sta-
tus, assessed the taped consultations in the three testing
periods. A physician in adolescent health care coded three
items in the scale that related to medical decision making.
A trained nonmedical researcher assessed all other items.
The chart was developed from two validated instruments
for assessing adolescent health consultations21 and general
practice consultations.22,23 Marks for competency and
content of the health risk assessment were summarized
into a percentage score. The same observers were used in
all three testing periods.

Self-perceived competency
Two questionnaires were developed for the physicians to
rate their comfort and their knowledge or skill with pro-
cess issues, including the clinical approach to adolescents
and their families, and substantive issues of depression,
suicide risk assessment, alcohol and drug issues, eating
disorders, sexual history taking, and sexual abuse. In ad-
dition, physicians rated their consultation with the stan-
dardized patient on a validated chart,21 itemizing their
self-perceived knowledge and skill.

Knowledge
Knowledge was assessed with short answer and multiple
choice items developed to reflect the workshop topics. The
items were pretested and refined for contextual and con-

tent validity. The course tutor, blind to group status,
awarded a summary score.

ANALYSIS
Statistical analysis was performed using a commercial soft-
ware package (STATA; Stata Corporation, College Sta-
tion, TX), with the individual as the unit of analysis. Fac-
tor analysis with varimax rotation was used to identify two
domains within the comfort and self-perceived knowledge
or skill items: process and substantive issues. The internal
consistency for all scales was estimated using the Cronbach
a. Reproducibility within and between raters and the in-
traclass correlation of baseline scores within each teaching
group were estimated using one-way analyses of variance.

The effect of this intervention was evaluated by the
regression of gain scores (7-month score minus baseline)
on the intervention status, with an adjustment made for
baseline and potential confounding variables. Robust stan-
dard errors were used to allow for randomization by clus-
ter. The sustainability of outcome changes in the inter-
vention group between the 7- and 13-month assessments
was evaluated using paired t tests.

RESULTS
Participants
Newsletters and mailed advertisements to 2,415 general
practitioners resulted in 264 expressions of interest; 139
physicians gave written consent to be randomly assigned
to either an intervention group or a control group. Attri-
tion following notification of the study status left 55
(73%) in the intervention group and 53 (83%) in the

Table 1 Evaluation measures, their content, inter item reliability and intraclass correlation within
randomization groups estimated at baseline

Evaluation measures Content* Crohnbach a
Intraclass
correlation

Skills
Patients’ rating

Satisfaction and rapport 7 0.95 0.01
Confidentiality discussion 1 C 0.07

Observer’s rating
Competency† 13 0.95 0.05
Content of risk assessment† 22 items C 0.09

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Self-perceived competency
Comfort

Clinical process 11 0.88 <0.01
Substantive issues 10 0.93 0.01

Self-perceived knowledge and skill
Clinical process 11 0.90 0.04
Substantive issues 10 0.94 0.05

General practitioner’s self-score on
interview

6 0.93 <0.01

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Knowledge
Self-completion knowledge test 41 items C <0.01

*Likert scales unless stated otherwise
†Assessments from viewing taped consultations

.............................................
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control group, with an average of 13.5 (range: 12-15)
physicians in each class.

The age and country of graduation of the physicians in
this study were similar to those of the national general
practitioner workforce.24,25 Female physicians were over-
represented (50% in this study vs 19% and 33% in other

reports).25,26 Table 2 describes the randomized groups.
There was imbalance in age, sex, languages other than
English spoken, average weekly hours of consulting, types
of practice, and college examinations.

Compliance
Of 54 physicians in the intervention group, 44 attended
all six tutorials, 8 missed one, and 2 missed three. One
practitioner abandoned the course and the evaluation pro-
tocol. Of the 108 participants at baseline, 103 (95%)
completed the entire evaluation protocol (figure).

Measures
The evaluation scales showed satisfactory internal consis-
tency and low association with class membership (table 1).
Satisfactory inter-rater agreement was achieved on the
competency scale (n=70; r=0.70). The intrarater consis-
tency for both medical and nonmedical raters was also
satisfactory (n=20; r=0.80 and 0.91, respectively).

Effect of the intervention
Table 3 describes baseline measures and the effect of the
intervention at the 7-month follow-up. All analyses were
adjusted for age, sex, language other than English, average
weekly hours of consulting, practice type, and college ex-
aminations. Physicians reporting education in related areas
during follow-up (67% of the control group and 41% of
the intervention group) were characterized. The difference
analysis was adjusted for this extraneous training and base-
line score, although the extraneous training did not affect
any outcomes. The study groups were similar in all mea-
sures at baseline. The intervention group showed signifi-
cantly greater improvement than the control group at the
7-month follow-up in all outcomes, except in the rapport
rating by the standardized patients.

Program satisfaction
The contextual validity and applicability of the course
were assessed by 48 of 53 physicians and rated positively
by 46 physicians (96%).

13-Month follow-up of the intervention group
The intervention effect was sustained in most measures
and further improved in the independent raters’ assess-
ment of competence (table 4). The crude standardized
patients’ rating of the confidentiality discussion deterio-
rated at the 13-month assessment but was significantly
greater than at baseline. Of the 52 participants remaining
in the 13-month follow-up, 51 (98%) reported a change
in practice, which they attributed to the intervention.

Table 2 Demographic characteristics of general practitioners by intervention group

Characteristic

Intervention
group
(n = 54)

Control
group
(n = 51)

Male 24* (44) 28* *(55)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Age (years)
25–34 13 (24) 10 (20)
35–44 20 (37) 16 (31)
45–54 18 (33) 15 (29)
55+ 3 (6) 10 (20)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Language other than English spoken 14 (26) 24 (47)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Average hours consulting/week
<20 17 (31) 20 (20)
20–40 29 (54) 22 (44)
40–60 8 (15) 18 (36)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Patient seen in an average week
<50 14 (26) 9 (18)
51–100 16 (28) 13 (26)
101–150 18 (33) 16 (32)
>150 7 (13) 12 (24)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

% of adolescents of total patients seen per week
<10 24 (45) 21 (41)
10–30 22 (40) 23 (43)
>30 8 (15) 8 (16)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Age (years) of oldest child
No children 3 (6) 9 (18)
#10 19 (35) 12 (24)
11–20 21 (39) 10 (20)
$20 11 (20) 19 (38)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Vocational registration 51 (94) 46 (90)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

College exams taken 25 (46) 15 (29)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Previous training in adolescent health 15 (28) 15 (29)
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Type of practice
Solo 4 (7) 13 (25)
Group 43 (80) 24 (47)
Community health center 0 4 (8)
Extended hour 0 2 (4)
Other 7 (13) 8 (16)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Appointments/hour
#4 32 (59) 33 (65)
5–6 9 (17) 4 (8)
$6 8 (15) 8 (16)
Other booking systems 5 (9) 6 (12)

*Numbers shown are percentages

.............................................
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Table 3 Multiple regression analyses of baseline and difference in scores on continuous outcome measures evaluating success of an educational intervention at 7-month follow-up*

Scores No†
Baseline
Mean (95% CI)

Difference at 7 month
follow-up

P valueMean (95% CI) Effect size

Skills
Standardized patients’ rapport and satisfaction

Control 50 67.9 (61.4 to 74.5) 10.5 (16.1 to 5.0) 10.02 0.12Intervention 54 67.9 (64.9 to 70.9) 6.0 (2.6 to 9.5) 0.54
Standardized patients’ confidentiality

Control 50 35.2 (29.3 to 41.1) 4.0 (110.3 to 18.3) 0.19
<0.01Intervention 54 42.2 (31.0 to 53.4) 53.5 (49.3 to 57.8) 1.28

Observer competence
Control 50 51.8 (45.9 to 57.6) 2.6 (13.0 to 8.1) 0.12 0.01Intervention 54 48.8 (46.2 to 51.4) 15.3 (11.1 to 19.5) 1.55

Observer risk assessment
Control 50 53.3 (49.4 to 57.2) 0.5 (13.0 to 4.1) 0.04 0.03Intervention 53 50.7 (44.2 to 57.2) 9.9 (5.8 to 14.0) 0.41

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Self-perceived competency
Comfort (process)

Control 49 71.1 (66.4 to 75.8) 0.2 (13.5 to 4.0) 0.01 0.03Intervention 54 71.8 (69.7 to 73.9) 7.1 (4.7 to 9.4) 0.89
Comfort (substantive)

Control 50 58.1 (52.3 to 63.9) 0.3 (15.1 to 5.6) 0.01
<0.01Intervention 54 60.5 (56.1 to 64.8) 15.8 (13.8 to 17.8) 0.97

Knowledge and skill (process)
Control 50 65.9 (60.4 to 71.5) 0.7 (14.0 to 5.3) 0.03

<0.01Intervention 53 66.3 (63.6 to 69.1) 15.6 (12.1 to 19.2) 1.54
Knowledge and skill (substantive)

Control 50 52.1 (44.5 to 59.7) 2.8 (12.0 to 7.6) 0.10
<0.01Intervention 54 57.5 (53.8 to 61.2) 20.6 (18.2 to 22.9) 1.50

Doctors’ self rating on taped consultation
Control 49 56.6 (52.7 to 60.5) 3.1 (0.6 to 5.6) 0.22

<0.01Intervention 54 56.9 (55.7 to 58.1) 17.8 (15.9 to 19.7) 4.01
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Knowledge test
Control 49 33.3 (31.6 to 35.0) 3.1 (0.6 to 5.6) 0.51

<0.01Intervention 54 32.8 (31.6 to 34.0) 14.6 (13.0 to 16.2) 3.31

*Models include gender, age group, language other than English, type of practice, average hours worked per week, and college exams taken. Difference scores are also adjusted for baseline score and training
obtained from elsewhere over 7-month period. Robust standard errors allowed for cluster randomization. All scores out of 100.
†Variation due to missing values in the rating forms of some participants

Table 4 Change in unadjusted percentage scores for the intervention group (n = 54)*

Scores Baseline
Follow-up

P value† P value‡7-months 13-months

Skills
Standardized patients’ rapport and satisfaction 68.6 (63.5 to 73.7) 76.0 (71.7 to 80.2) 75.9 (71.4 to 80.5) <0.01 1.00
Standardized patients’ confidentiality 42.5 (34.4 to 50.6) 92.7 (89.1 to 96.3) 84.4 (78.4 to 90.5) <0.01 0.01
Observer competence 51.0 (46.3 to 55.8) 65.3 (60.3 to 70.3) 70.7 (66.3 to 75.0) <0.01 0.02
Observer risk assessment 51.2 (47.9 to 54.5) 61.3 (58.4 to 64.3) 61.4 (58.3 to 64.4) <0.01 1.00
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Self-perceived competency
Comfort

Process 71.3 (67.8 to 74.8) 78.1 (74.8 to 81.5) 80.0 (77.3 to 82.7) <0.01 0.12
Substantive 59.6 (55.4 to 63.9) 74.9 (71.7 to 78.0) 75.5 (72.4 to 78.7) <0.01 0.58

Self-perceived knowledge and skill
Process 66.6 (63.4 to 69.7) 80.8 (78.1 to 83.5) 81.9 (79.2 to 84.6) <0.01 0.27
Substantive 56.7 (52.8 to 60.6) 76.3 (73.2 to 79.5) 76.3 (73.0 to 79.6) <0.01 0.99
General practitioner self-rating on taped

consultation
55.6 (50.6 to 60.6) 72.1 (68.7 to 75.6) 71.0 (67.3 to 74.7) <0.01 0.59

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Knowledge test 33.5 (31.5 to 35.4) 48.0 (46.1 to 49.9) 47.7 (45.8 to 49.6) <0.01 0.71

*From baseline to 7 month follow-up and from 7–13 month follow-up using paired t test. Values are mean (95% CI) unless stated otherwise
†Baseline to 13 months
‡7 to 13 months

.............................................
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DISCUSSION
A six-session course in adolescent health, designed with
evidence-based strategies in physician education, brought
substantial gains in knowledge, skills, and self-perceived
competency of the intervention group of general practi-
tioners compared with the control group, except for the
standardized patients’ rating on rapport and satisfaction.
The changes were generally sustained over 12 months and
further improved in the independent observers’ rating of
competence. Almost all participants reported a change in
actual practice since the intervention.

These results are better than those reported in a review
of 99 randomized controlled trials (published from 1974-
1995)12 to evaluate continuing medical education. Al-
though more than 60% had positive outcomes, they were
small to moderate and usually occurred in only one or two
outcome measures. In keeping with the recommendations
of this review, we adopted a rigorous design, a clearly
defined target group, and several methods of evaluating
competence. Perhaps more importantly, the intervention
design incorporated three further elements: the use of evi-
dence-based educational strategies, a comprehensive pre-
liminary analysis of needs, and assurance of the content
validity of the curriculum by involving young people and
general practitioners.

The study participants clearly represented a highly mo-
tivated group of practitioners. This self-selection bias was
unavoidable but reflected the reality that only interested
physicians would seek special skills in this domain. This
aspect also conforms to the adult learning principle of
providing education where a self-perceived need and a
desire for training exist.12,26,27 We have, therefore, estab-
lished that the intervention is effective with motivated
practitioners.

Physicians with an interest in a topic are generally
thought to have high levels of knowledge and skill, with
little room for improvement. This was not the case in the
present study. Baseline measures were often low, and im-
provements were large, confirming the need for profes-
sional development in adolescent health care. The reten-
tion rate was excellent, possibly due in part to the role of
a general practitioner in the program design, recruitment,
and tutoring.

The question remains whether improved competency
in a controlled test setting translates to improved perfor-
mance in clinical practice.28 High competency ratings are
not necessarily associated with high performance, but low
competency is usually associated with low perfor-
mance.16,29,30

The standardized patients’ rating of rapport and satis-
faction with the physician was the only outcome measure
apparently unresponsive to the intervention. Actors’ rat-
ings and character portrayal were standardized and sex bias
controlled for by using only female actors. Even with these

precautions, three actors scored differently from the rest,
one had fewer encounters with physicians, and the sub-
jective nature of the rating scale probably contributed to
large individual variation. A trend toward improvement in
the intervention group was noted, but our study lacked
sufficient power to find a difference. In other settings,
validity and reliability in competency assessments with
standardized patients have been shown to increase with
the number of consultations examined.31,32 Pragmati-
cally, it was not feasible to measure multiple consultations
in this study.

Inter-rater measurement error was minimized by using
the same raters through all three periods of testing. The
independent observer and patient were blind to study sta-
tus but may have recognized the intervention group at the
7-month follow-up because of the learned consultation
styles. Other measures of competency were included to
accommodate this unavoidable source of error.

This study shows the potential of general practitioners
to respond to the changing health needs of youth follow-
ing brief training, based on a needs analysis and best evi-
dence-based educational practice. Further study should
address the extent to which these changes in physicians’
competence translate to health gains for their young
patients.

We thank all participating general practitioners and Helen Cahill (Youth
Research Centre, Melbourne University) for her role in planning and
facilitating the communication workshops and training the standardized
patients, David Rosen (University of Michigan School of Medicine, Ann
Arbor, MI) for advice and supervision in training the standardized pa-
tients, and Sarah Croucher (Centre for Adolescent Health) for her role as
an observer in the evaluation.
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COMMENTARY
Educational interventions can change clinical behavior

During the past decade, medical education at the under-
graduate level and, to a lesser extent, the postgraduate level
has seen major reform. A key change has been the incor-
poration of problem- and case-based learning, both of
which revolve around basic tenets of theory about how
adults learn. Unfortunately for society, continuing medical
education has not progressed much past the traditional
lecture format that, on occasion, is followed by examina-
tions. Often, even when given, these examinations may or
may not be corrected. In this manner, continuing medical
education is a one-size-fits-all exercise that is geared to a
lecturer’s assessment of learners’ needs. Rarely are learners
asked to assess their own knowledge, skills, or attitudes to
help direct their learning. Similarly, the context of con-
tinuing medical education is rarely geared toward helping
busy clinicians develop new ways to deal with real-life
practice dilemmas or to assess their practice behaviors.

The article by Sanci and associates addressed two areas
of great importance to primary care physicians. First, the
authors designed a clear, interactive, and innovative pro-
gram of continuing medical education based on the as-
sessed needs of primary care physicians. The program was
broken into bite-sized morsels, each of which focused on
a different objective. Second, the authors took a content
area, adolescent medicine, and attempted to provide pri-

mary care physicians with the skills, knowledge, and atti-
tudes to better address this population that is under-
represented in the health care arena. Rather than assess
short-term knowledge acquisition (multiple choice or
true-false questions given at the end of the program), the
authors relied on a systematic, nonbiased review of video-
tapes of clinicians (controls and intervention group) inter-
acting with simulated adolescent patients (standardized
patients).

Although the design was a rigorous randomized con-
trol trial, given the logistics of education research, the
study design had some weaknesses—small sample size,
variability in standardized patients, a potentially nonrep-
resentative group of clinicians, and lack of a pretest that
would have allowed an initial comparison between the
control and intervention groups. Despite these problems,
the report is a welcome addition to the areas of both
continuing medical education and adolescent medicine.
Educators and medical leaders should take notice, for the
approach used in this study is easily extrapolated to other
content areas and groups of physicians.

The critical objective is to assess whether an education-
al intervention can be acceptable to physicians and result
in long-term change in clinical behavior. In this study,
both were possible.
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